Objective: Our emergency department (ED) performs triage ECG for a variety of complaints to identify patients in need of treatment escalation. The aim of this study was to evaluate the existing triage ECG protocol as a means of treatment decision making. Methods: This prospective observational study was conducted in an urban ED over one week. We recruited all patients aged 18 years and above with an undiagnosed complaint requiring a triage ECG based on the existing departmental protocol. As part of the protocol, an experienced emergency doctor then reviewed the ECG to determine the need for treatment escalation. Explicit data collection was performed using our electronic database. The outcome measures were proportions of triage treatment escalations, reasons for escalation and disposition status. Analysis was by descriptive statistics. Results: 739 patients were recruited from a total attendance of 3228. The rate of triage ECG was 23%. There were 22 (3%) triage escalations. Usually each escalation resulted from a combination of reasons. These included important ECG changes (77%), abnormal vital signs (5%) and ongoing symptoms (95%). Conclusions: The triage ECG protocol resulted in important escalations in a small proportion of presentations. Future research is needed to refine guidelines on the use of triage ECG for different ED complaints. (Hong Kong j.emerg.med. 2010;17:149-153) 18 3228 739 23% 22 3% 77% 5% 95%
Introduction
One of the most important objectives of an emergency department (ED) is to identify the group of patients with a life-threatening condition from a cohort who present with undifferentiated complaints. Triage at presentation, usually performed by a nurse, is an electronic medical records system. Outcomes of interest included proportions of triage escalations together with their final ED disposition and inpatient diagnoses. A search within our hospital records system was then carried out a week later to capture re-attendances or re-hospitalisation data. The ECGs collected were reviewed by two independent emergency physicians to validate findings. They were aware of the clinical information of the patients. Analysis was by descriptive statistics. Proportions of triage escalations were calculated together with their reasons for escalation. This study was approved by the National Healthcare Group Research Ethics Committee.
Results
Out of 3228 patients, 739 (22.9%) underwent triage ECG; of which 432 (58.5%) were males. The median age of the study group was 54.5 years. The racial important part of that process. Triage assessment usually comprises collection of clinical data and limited examination (e.g. vital signs, oxygen saturation, general appearance) resulting in the assignment of an urgency group.
The 12-lead electrocardiogram (ECG) is a tool that can identify potentially serious or time critical conditions like ST elevation myocardial infarction (STEMI) and hyperkalaemia. 1 In our ED, we implemented a protocol for ECG at triage for a number of pre-determined complaints. The ECG and clinical data are reviewed by a senior doctor to decide on the need for treatment escalation. The aim of this study was to evaluate our ED triage ECG protocol and its impact on treatment decision-making.
Methods
This prospective observational study was conducted from 1st to 7th January 2009 at the ED of a 1,000-bed tertiary public adult hospital. The study centre is an urban ED with an annual census averaging 150,000 attendances and receives patients from all regions of the country.
Patients aged 18 years and above who presented to the study ED were included if an ECG was indicated based on the existing departmental protocol. Those who already had a definitive diagnosis by a referring physician were excluded. Our departmental practice mandated a triage ECG to be done for all patients with complaints as listed in Table 1 . Recruited patients underwent triage ECG performed by a nurse within 10 minutes of arrival and had their ECG reviewed by a doctor from an authorised pool of senior medical officers (screening doctors). In addition to the ECG, screening doctors had access to information on presenting complaints, vital signs and a partial assessment of the patient. Based on this information, the screening doctor decided whether to escalate the management of a patient to the resuscitation room or place him/her in the consultation queue based on the triage acuity status.
Demographics, clinical summaries, radiological and laboratory results were collected using a real-time Figure 1 .
There were 22 (3%) escalations from triage. Figure 2 demonstrates the number of escalations of each complaint. The triage ECG, abnormal vital signs and ongoing symptoms accounted for 17 (77%), 1 (5%), and 21 (95%) escalations respectively. Of note, each ACS=acute coronary syndrome Figure 2 . Distribution of triage escalations with complaints (n=22). ACS=acute coronary syndrome elevation in lead aVR. Six (27.3%) patients with symptomatic atrial fibrillation (AF) and rapid ventricular rate (>120/min) were escalated from triage. Their symptoms included palpitations, breathlessness and chest pain. They were given intravenous medications to control their ventricular rate and/or treated for their underlying precipitating causes.
The final ED disposition status of the 22 triage escalations were: 1 died in the ED, 7 were admitted to the coronary care unit, 3 were admitted to the general ward with telemetry service, 10 were admitted to the general ward and 1 was transferred to another hospital for immediate percutaneous coronary intervention (PCI) due to temporary unavailability of local PCI service.
Notably, 64 patients were subsequently escalated to resuscitation treatment post-triage. The reasons for these post-triage escalations included abnormal physical signs or change in vital signs, abnormal laboratory or radiological results, ongoing symptoms or consultation with other subspecialties. However, none resulted from an abnormal triage ECG. Among those patients (653 or 88% of the study group) who received no escalation in the ED, their final dispositions are shown in Table 3 . Of note, none were admitted to the coronary care or intensive care units. No re-attendances or re-admissions were identified.
Discussion
Our study showed that the triage ECG played an important role in treatment escalation of patients presenting with chest pain and symptomatic patients with AF and a rapid ventricular rate of >120/min. Of note, we had correctly escalated 3 patients with ECG pattern of diffuse ST depression and ST elevation in lead aVR suggestive of left main coronary occlusion. 2, 3 Our study agrees with Lee 4 that the ECG is a valuable tool for diagnosis of the STEMI patient. However, we did not design our study to investigate the treatment We also found the ECG to be effective in identifying patients with a cardiac condition requiring treatment escalation. Our protocol of performing a triage ECG within 10 minutes of arrival of a STEMI patient was acceptable according to the American Heart Association guidelines. 5 Equally important, no patients with an ECG indicative of STEMI or diffuse coronary artery disease were identified post-triage.
It is important to appreciate that there were no patients with potentially fatal arrhythmias like ventricular tachycardia or higher grades of heart blocks in our study. These patients can have minimal symptoms 6 and successful outcomes depend on their early recognition. The potential benefits of the triage ECG on this subgroup of patients require further validation.
Our study also suggested a redundant use of triage ECGs with 97% not resulting in escalation. Apart from groups with complaints of chest pain, neurological or respiratory symptoms or referrals for exclusion of acute coronary syndrome, no patient had treatment escalation despite the ECG. Clearly the performance of triage ECG plus screening doctor interpretation and assessment takes time that will be diverted from other patient care activities. However, ECG has also been reported to be useful in treatment escalation and risk stratification of patients without cardiorespiratory complaints; particularly in tricyclics overdose. [7] [8] [9] Refinement of patient selection to maintain sensitivity but increase specificity would result in better resource utilisation.
Our protocol relies not only on the triage ECG but also on the partial assessment by the triage nurse and screening doctor for critical decision making. Our study was not designed to identify the impact made by each component. This is an area worthy of further research.
Our study has some other limitations that should be considered when interpreting the results. Firstly, the study period was short (one week) and the number of triage escalations was small. We are unable to conclude that had we studied a larger sample, escalations based on ECG would not have been needed in the complaint groups for which we found none in this sample. The study only involved one hospital and hence generalisability to other settings cannot be assumed. We did not collect data on the cost of the protocol (in terms of staff time/resources) so are unable to comment on cost-effectiveness.
